The specificity of different classes of ethylating agents toward various sites in RNA.
The alkyl products of neutral in vitro ethylation of TMV-RNA by [14C]diethyl sulfate, [14C]ethyl methanesulfonate, and [14C]ethylnitrosourea have been determined and found to differ significantly depending on the ethylating agent. Diethyl sulfate and ethyl methanesulfonate ethylate the bases of TMV-RNA in the following order: 7-ethylguanine greater than 1-ethyladenine, 3-ethylcytidine greater than 7-ethyladenine, 3-ethyladenine, O6-ethylguanosine, 3-ethylguanine. Ethyl methanesulfonate was more specific for the 7 position of guanine, and other derivatives were found in lesser amounts than with diethyl sulfate. Neither reagent caused the formation of detectable amounts (smaller than 0.26 percent) of 1-ethylguanine, 1,7-diethylguanine, N2-ethylguanine, N6-ethyladenine, N4-ethylcytidine, or 3-ethyluridine. Identified ethyl bases account for over 85% of the total radioactivity of [14C]ethyl methanesulfonate and [14C]diethyl sulfate treated TMV-RNA. Phosphate alkylation accounts for about 13 and 1%, respectively, In contrast, [14C]ethylnitrosourea-treated TMV-RNA, while reacting to a similar extent (15-70 ethyl groups/6400 nucleotides), is found to cause considerably more phosphate alkylation. Upon either U4A RNase or acid hydrolysis up to 60% of the radioactivity is found as volatile ethyl groupw in the form of [14C]ethanol, and a further 15% appears to be primarily ethyl phosphate and nucleosides with ethylated phosphate. Of the remaining radioactivity, half is found as O6-ethylguanosine, the major identified ethyl nucleoside. Other ethyl bases found in ethylnitrosourea-treated TMV-RNA are 7-ethylguanine greater than 1-ethyladenine, 3-ethyladenine, 7-ethyladenine, 3-ethylcytidine, and 3-ethylguanine. It appears that ethylnitrosourea preferentially alkylates oxygens, and that formation of phosphotriesters is by far the predominant chemical event. Since the number of ethyl groups introduced into TMV-RNA by ethylnitrosourea is similar to the number of lethal events, one may conclude that phosphate alkylation leads to loss of infectivity. None of the three ethylating agents studied are strongly mutagenic on TMV-RNA or TMV. The role of phosphate alkylation in regard to in vivo mutagenesis and oncogenesis remains to be established. At present it appears possible that the extent of this reaction may correlate better with the oncogenic effectiveness of different ethylating agents, than the extent of any base reaction. Unfractionated HeLa cell RNA is ethylated primarily in acid labile manner even by diethyl sulfate and ethyl methanesulfonate, a fact that is attributed to its high content of low molecular weight trna rich in terminal phosphates which alkylate readily.